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(54) HassaHne H3o6peTeHna: CIIOCOB nOHCKA HE<I>TE IlPOfly KTO B B 3EMJIE 
(57) Abstract 

The present invention relates to a method for detecting the migration paths of petroleum products in the ground. This method may also 
be used to perform electrical prospection in the lower layers of the ground and, when determining structural particularities to reveal the state 
of soft regions in the ground. The presence of petroleum products within the limits of soft regions in the upper layers of the ground (down to 
10 meters) is detected on the basis of the correlation between light and heavy hydrocarbon concentrations obtained from the results of gas 
geochemical absorption. In the lower layers of the ground (from 10 to 150 meters), the presence of petroleum products is detected on the basis 
of the correlation between the conductivities that are measured from the results of electrical prospection using estimates. 



(57) PecfcepaT 



Cnoco6 noHCKa nyreM MHrpauHM HeiJrrenpoayKTOB b 
3eMjie aonojiHHTejibHo ocymecTBjraeT onepaixHio 3JieKTpopa3BenKH 
hh^khhx cjioeB 3eMJiH, a npH onpcuejieHHH cxpyiaypHMX 
oco6eHHOCTeH bbmbjihct nojio^KeHHe 30H pa3ynjiOTHeHHH 3eMJiH, npH 
3tom cyacneHwe o HajiHHHH HecJrrenpoztyKTOB b npe/iejiax 30H 
pa3ynjioTHeHHii 3eMJin ocymecTBjraeT ixim BepxHHx cjioeB 3cmjih {jxo 

10 M ) no COOTHOUieHHK) KOHlieHTpailHH JierKHX H TiDKeJIBIX 

yrjieBoaopojiOB Ha ochobc pe3yjiBTaTOB ra3oreoxHMHHecKOH cbcmkh 

H mm HH^KHHX CJIOeB (OT 10 JXO 150 M) - EEO COOTHOUieHHK) 
npOBOZIKMOCTefi, H3MepeHHbDC Ha OCHOBe pe3yjIBTaTOB 
3JieKTpOpa3BeflKH c pacneTHBiMH. 



HCKJHDWTEJIbHO flJIfl LJEJIEft HH4>OPMAI|HH 

Koah, HcnaawyeMfaie ana o6o3HaMeHHH crpaH-uieHos PCT Ha nrryxhHhix jmcTax 6ponnop, b Koropux 
ny6jmKy«>Tca MeatayHapoflHJbie 3£lobku b cootbctctbhh c PCT. 
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CnOCOB nOHCKA HEOTEnPO^YKTOB B 3EMJ1E. 

06jiaCTb TeXHHKH. 

5 H3o6peTeHHe othochtca k o6jiacTH reo(J)H3HKH h 6onee 
tohho KacaeTc^ cnoco6oB noncKa jtio6i>ix 
yrjieBoaopoflocoAep^amwx BemecrB He(Jm[Horo 

npOHCXOJKfleHHfl. 

H3o6peTeHHe M05KeT npHMeHflTbCH b oGjiacra 
10 aKonorHqecKHx HccneflOBaHHH npH noHCKe yTeneK h 3oh 
3apa^ceHH« 3eMjin h boaohochmx cjioeB np o,ny KTaM h 
nepepa6oTKH Hetjyra. 

IlpeAiuecTByioiuiHH yposeHb tcxhhkh. 

15 

H3BecTeH cnocoG noncKa He<f)Tenpo,zi,yKTOB nyreM 
coBMecTHoro npoBeaeHHH ceHCMopa3BeAOHHbix h 
3JieKTpopa3BeaoHHi>ix pa6oT h nocne^yiomero cy^eHH^ o 
HajiHHHH He(J)Tenpo^yKTOB (SU. A 428327). 

20 O^HaKO H3BeCTHBIH CnOCOG He n03BOJ!HeT flOCTaTOHHO 

tohho BMJiBHTb nyTH MHrpauHH He^TenpoztyKTOB B 3eMJie, TaK 
KaK H3MepeHHa npoBo^iTCH 6e3 yneTa nono^ceHHa 30H 
pa3ynjioTHeHH5i 3eMjiH. 

H3BecTeH cnoco6 noncKa h e<J)Tenp o/iy ktob , BKJiioHaioinHH 
25 ceHCMOpa3Be^Ky ^Jia onpe^ejieHHa crpyKTypHbix oco6eHHocTeH 
Hccne^yeMoro paiioHa, ero ra3oreoxHMHHecKyio cteMKy h 
cyaqjeHHe o HajiHHHH He<})TenpoAyKTOB (SU 1831701). 

O^HaKO H3BecTHtiH cnoco6 Tpe6yeT Hcnojib30BaHH5i 

TOJIbKO aKTHBHOH CCHCMOpa3BeflKH H npHBfl3KH CKBa5KHHbI 

30 npo6ooT6opa k BHGpoHCTOHHHKy flna yBejiHHeHHfl Bbixo^a ra30B 
H3 nopo^bi, hto He Bcerrja Bbirxwio, TaK KaK ot6op npo6 b 

MOMeHT BH6pOB03AeHCTBHa npHBOflHT K H3MeHeHHK> 

cooTHouieHHa nerKHX (#o neHTaHa) h T*i3Kejibix (neHTaH, reKcaH 
h T.n.) yr^eBOAopoAOB, onpeAenaeMbix ra30BOH 

35 XpOMOTOrpa(J)HeH, H K HeTOMHOCTH HAeHTH(f)HKaHHH npo,zjyKTOB 

He(J)Tenepepa6oTKH h, cooTBeTCTBeHHO, k ouiH6KaM npH 
cyjK^eHHH o HanHHHH He4)Tenpo^yKTOB. 

KpoMe toto, .naHHbiH cnoco6 Majio 3({)(})eKTHBeH jum 
hh5khhx cjioeB, Kor#a KOHueHrpaHHfl yrjieBo/iopoAOB iraxce 

40 (jjOHOBOH. 
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PacKpwTHe H3o6peTeHHfl. 
5 B ocHOBy H3o6peTeHH« nocTaBJieHa 3aaana co3flaTb 

CnOCOS, n03BOJIHK)mHH C ^OCTaTOHHOH TOHHOCTbK) 

ocymecTBJiaTb noHCK nyreH MHrpannn HecfrrenpoflyKTOB b 3eMJie. 

3Ta 3aAana pemaeTCH TeM, hto b cnoco6e noncKa 
HetJyrenpoziyKTOB b 3eMJie, BKJnonaiomeM ceHCMopa3BejKy juih 
10 onpe/jejieHHH CTpyKTypHbix oco6eHHocTen nccne/iyeMoro 
pafioHa, ero ra3oreoxHMHnecKyio cbeMKy h cy^eHHe o HannHHM 
He<})TenpoAyKTOB, corjiacno H3o6peTeHHio, flonojiHHTexrbHo 
npoBOflHT onepauHio 3ireKTpopa3Be,mcH Ha rny6HHax cnoeB 
3eMjin ot 10 m ao 150 m, a npn onpezjejieHHH CTpy KTy p hmx 

15 OC06eHHOCTeH BblHBJIfllOT nOJIOHCeHHe 30H pa3ynJ!OTHeHHH 3eMJIH, 

npneM cy^eHHe o HajiHHHH He(f)TenpoflyKTOB b npezjejiax 30H 
pa3ynjioTHeHH» 3eMjiH ocymecTBJiflioT rjw rny6HH cuoeB 3eMjin 
AO 10 m no cooTHonieHHK) KOHneHTpanHM jierKHx h TH^cejibix 
ymeBo^opOAOB, onpeflenaeMbix ra30Bon xpoMOTorpa^nen, Ha 
2oocHOBe pe3ynbTaTOB ra3oreoxHMHHecKoia cbeMKH h rjiy6HH 
cnoeB 3eMJiH ot 10 m jxo 150 m, no COOTHOHieHHK) 
npoBOflHMocTen, H3MepeHHbix Ha ocHOBe pe3yjibTaTOB 
3JieKTpopa3BeflKH c pacneTHbiMH, npn stom npn cooTHouieHHH 

KOHHeHTpaUHH MeHbUieM "1" H COOTHOLUeHHH npOBOflHMOCTefi 

25 6ojibineM "2" cHHTaiOT, hto b npezjejiax nccjieayeMon 30Hbi 
pa3ynnoTHeHHJi hmciotcji HecjyrenpoflyKTbi. 

KpaTKoe onncaHne nepTeacen. 

30 B AajibHeHineM H3o6peTeHHe no^cHHerca onHcamieM 
npHMepoB ero BbinojiHeHHfl n npnnaraeMbiMH HepTeacaMH, Ha 
kotopmx: 

Onr.1 H3o6pa»caeT KapTy pacnpe^ejieHHfl nyTen Mnrpannn 
He4)TenpoAyKTOB c HCTOHHHKa 3arpa3HeHna b Hcane,zryeMOM 
35 panoHe MHrpanHH; 

cDnr.2 - KapmHy pacnpeAejreHHfl 30H pa3ynnoTHeHHa b 
3eMjie b nccjieayeMOM paftoHe HCTOHHHKa 3arp5i3HeHHa; 

- KapTHHy pacnpeneireHHJi KOHneHTpannn 
HetjyrenponyKTOB Ha noBepxHOCTH b 3Tom panoHe; 
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Onr.4 - KapTHHy pacnpe^ejieHMH npoBOAHMOCTen b 3eMJie b 
3TOM pafioHe. 

JlyninHH BapHaHT ocymecTBjieHHH H3o6peTeHH5i. 
B HccneAyeMOM paiaoHe 1 HcroqHHKa 2 3arpa3HeHHH, 
5HanpHMep, Ha TeppHTopHH He<J)Tenepepa6aTbiBaiomero 3asofla 
hjih b npe^nojiaraeMOM pafioHe 3 nyreH 4,5 MHrpanHH 
He^Tenpo^yKTOB, b kotopom Haxo^HTca ;>khjioh paftoH 6, 
npoBOAHT ceHCMopa3Be/qcy turn onpe/jejieHHJi crpyKTypHbix 
OC06eHHOCTeH, CB5I3aHHbIX C HaJTHHHeM 30H 7-r 9 pa3ynjioTHeHH« 
io3eMjiH, cooTseTCTBeHHo c HaHMeHbinen, cpe,n;HeH h HaH6onbiueH 

njlOTHOCTHMH 3CMJIH H COCTaBJIfllOT COOTBCTCTByiOmyK) KapTHHy 

pa3pe3a Hccjie#yeMoro ynacTKa 3eMJiH no rny6HHe. 

.ZJajiee npoBOflflT ra3oreoxHMHHecKyio cbeMKy b 3tom 
pafioHe jum nero b Bbi6paHHbix nyHKTax, He npHBinaHHbix k 
15 HCTOHHHKy ceficMHHecKHx bojih, 6ypjiT ninypbi HJIH MeJIKHe 
CKBa^cHHbi ,ao rjiy6HHbi 10 m juw oT6opa no#noHBeHHoro 
B03^yxa. rjry6HHa 6ypeHH5i onpeflejiaeTca MerojiorH^ecKHMH 
oco6eHHocTHMH BepxHCH HacTH pa3pe3a h ypoBHeM rpyHTOBbix 

BO£. 

20 CKBa^cHHbi npoKaHHBaiOT jjjw yu;ajieHHfl aTMoc<J)epHoro 

B03^yxa H repMeTH3HpyK)T KpbllUKOH, B KOTOpyiO BCTaBJHIIOT 

Tpy6Ky c KjianaHOM hjih 3aacHMOM mm oT6opa B03£yxa H3 
CKBa^cHHbi. B TeHeHHe 2-x anen cKBa^cHHbi oTcraHBaioTCfl jxo 
HacTynneHHH TeMnepaTypHoro h KOMnoHeHTHoro paBHOBecna 
25B03^yxa b cKBaacHHe h b npHCKBaacHHHOH 30He rpyHTa. Flocjie 

3TOJTO OCyHieCTBJIHIOT OT6op B03flyxa H3 CKBa>KHHbI H 

onpe^ejiaioT b HeM 30Hbi 10 noBbimeHHOH KOHqeHTpauHH 
yrjieBOAopoAOB H3BecTHbiM cnoco6oM, HanpHMep, ra30BOH 
xpoMOTorpa4)HeH, a no coothouichhio KOHHeHTpanHH Tflacenbix 
30 h jierKHX yrjieBOAOpo^oB cy^aT o HajiHHHH He<^TenpoAyKTOB b 
npe^enax 30H -7 9 pa3ynjioTHeHHfl b BepxHHX cjioax 
Hccjie^yeMoro pafioHa 1 (hjih 3). 

IlpH 3TOM npH COOTHOUieHHH KOHHeHTpaqHH JierKHX H 

T5DKejibix yrneBOflopojioB MeHbineM noporoBoro - "1" CHHTaiOT, 
35HTO b npe/jejiax HccjiejryeMOH 30HM pa3ynjiOTHeHH*i HMeiOTCfl 
He(J)Tenp o#y ktm . 

OTCyTCTBHe Heo6xO#HMOCTH npHBH3KH TOHeK 6ypeHH5i K 
HCTOHHHKy CeHCMHHeCKHX BOJIH n03BOJI5ieT HCKJHOHHTb BJIHflHHe 

(jjOHOBbix hctohhhkob yrjieBO#opo£OB. KpoMe Toro, AOnyCTHMO 
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HCIIOJIb30BaHHe CeHCMOpa3BeAKH, KaK aKTHBHOH , TaK H 

naccHBHOH (6e3 HCTOHHHKa ceficMHHecKHx bojih) no UiyMOBOMy 
4>OHy. 

J\sin onpeflejieHHfl rjiy6HHHbix nyTeii MHrpauHH 
5 He^Tenpo^yKTOB b npcuenax 30H 7-^-9 pa3ynnoTHeHHa npoBozurr 
c noMombio H3BecTHoro ycTpoftcTBa 3PA - 1 (3aBoa- 
H3roTOBHTenb Py/jreo<J>H3HKa) H3MepaiOT Kaacymeeca 
conpoTHBjreHHe 3eMJiH npu pa3JiHHHbix pa3Hocax 
H3MepHTejibHi>ix 3jieKTpoaoB h CTpoHT KapTHHy pacnpefleneHUJi 

10 npOBOJUHMOCTefl B 3eMJie B 3TOM paHOHe C BblflBJieHHeM 30H 1 1 
nOBbinieHHOH npOBO^HMOCTH. 

^ajiee cpaBHHBaioT H3MepeHHbie 3HaneHHH npoBo^HMocTH 
c pac^eTHbiMH. 

ripH 3TOM npH npeBblUieHHH COOTHOIlieHHfl H3MepeHHbIX 

15 npoBo^HMocTeH c pacHerHbiMH 6ojiee neM b 2 pa3a CHHTaioT, hto 
b HccneAyeMOH 30He pa3ynjioTHeHHH Ha 6onbinHx rny6HHax 
(6onee 1 0 m) Haxo/jflTca He^Tenpo^yKTbi. 

TaKHM o6pa30M, npczuiaraeMbift cnoco6 noncKa 
HeiJrrenpoAyKTOB B 3eMjie no3BOJi5ieT 3HaHHTejibHo noBbicHTb 

20 TOHHocrb noncKa nyTeM MHrpauHH He^Tenpo^yKTOB b 3eMjie. 

IlpoMbinijieHHafl npHMeHHMocTb. 
H3o6peTeHHe MoaceT npHMeHHTbca npH noncKe yTeneic h 
30H 3arpJI3HeHHa 3eMJlH H BOflOHOCHblX cnoeB npo^yKTaMH 
25 nepqp£6oTKH He<J)TH. 
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OOPMYJIA M30EPETEHIW 

Cnoco6 noHcxa He(j)Tenpo,zryKTOB b 3eMjie, BKJnonaiomHH 
5 ceHCMopa3BejKy jins onpe^eneHHa CTpyicrypHbix oco6eHHOCTeH 
HCCJiejryeMoro panoHa, ero ra3oreoxnMHHecKyio cteMKy h cyameunQ 
o HanHHHH He4)Tenpo^tyKTOB, xapaKTepH3yjomHHc» tcm, 
hto flonojiHHTejitHo npoBOAJrr onepauHio 3JieKTpopa3Be^KH Ha 
rjiyGiraax cjioeB 3Cmjih ot 10 m ao 150 m, a npH onpeaejieHHn 
io CTpyicrypHbix oco6eHHOCTeH bbmbjihiot nojio^ceHHe 30H 
pa3ynjiOTHeHH« 3eMJin, npnneM cy^zieHHe o HajiHHHH 
He^TenpoAyicroB b npe^ejiax 30H pa3ynji0THeHHa 3cmjih 
ocymecTBjwiOT ^jm rjrySHH cjioeB 3eMjiH #o 10 m no coothohichhio 
KOHiieHTpaHHH jierKHX h raacejibix yrjieBO,ziopoflOB, onpe^ejiaeMbix 
i5ra30BOH xpoMOTorpa^Heft, Ha ocHOBe pe3yjibTaTOB 
ra3oreoxHMHHecKoii cbcmkh h j\m rjrySHH cjioeB 3cmjih ot IOm^o 
150 m - no cooTHonieHHio npoBOAHMOCTeK, H3MepeHHbix Ha ocHOBe 
pe3yjibTaTOB 3jieKTpopa3Be,ziKH c pacneTHbiMH, npn 3tom npH 

COOTHOUieHHH KOHneHTpaqHH MeHbHieM "1" H COOTHOIUeHHH 

20 npoBOflHMocreH 6ojibineM "2" CHHTaiOT, hto b npeaejiax 
HCCJieayeMOH 3ohm pa3ynjioTHeHHA hmciotcji He<])Tenpo,zryKTbi. 
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FIG. 3. 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/RU 96/00355 



A. CLASSIFICATION OF SUBJECT MATTER 

G01V 11/00, 9/00, 3/00 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

G01V 3/00-3/08, 9/00, 11/00, G01N 1/02, 1/10 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 

A 

A 

A 
A 



SU 1071990 A ( "SEVM0RGE0L0GYA" ) 7 February 1984 
(07.02.84) 

SU1045190A (ZAPADNO-UKRAINSKAYA GEOFIZICHESKAYA 
RAZVEDOCHNAYA EXPEDITSYA) 30 September 1983 (30.09.83) 

JP 52-018391 A (CHIY0DA CHEM ENG & C0NSTR CO LTD) 

10 February 1977, (10.02.77), the abstract 

SU 972452 A ( "S0JUZM0RGE0" ) 7 November 1982 (07.11.82) 

GB 2226886 A (EXXON PRODUCTION RESEARCH COMPANY) 

11 July 1990 (11.07.90) 



I ^] Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special "categories of cited documents: 

"A" document defining Hie general state of the art which is not considered 
to be of particular relevance 

"E" earlier document but published on or after the international filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 

20 July 1997 (20.07.97) 


Date of mailing of the international search report 

13 August 1997 (1.3.08.97) 


Name and mailing address of the ISA/ pjy 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



OTHET O MEJKflYHAPOAHOM FIOMCKE 



MewyHapoAHaa 3aaBKa N« 

PCT/RU 96/00355 



A. KJIACCMQHKAIJHfl llPEflMETA M30EPETEHHE: 

G01V 11/00, 9/00, 3/00 
ConiacHO Me^yHappflHoft naTeHTHoft KJiaccHcfrnKauHH (MIIK-6) 



B. OEJIACTH nOHCKA: 



npOBepeHHbifi MHHHMyM floicyMeHTamiH (cHcreMa icnaccH(|)HKauHH h HHAeKcti) MITK-6: 

G01V 3/00-3/08, 9/00, 11/00, G01N 1/02, 1/10 



Apyraa npOBepeHHa* aoicyMeHTauHfl b toh Mepe, b KaKOH ona BKJiioHeHa b noncKOBwe nofl6opKH: 



3jieKTpoHnaH 6a3a ^aHHbix, HcnojibiOBaBiuajicH npn noHcxe (Ha3BaHiie 6a3bi h, ecnH bo3moxho, noHCKOBwe TepMHHti): 



C. flQKyMEHTEI, CHHTAIOmHECfl PEJIEBAHTHBIMH 



KaTeropHH Ccmjikh Ha goieyMeHTbi c yKa3aHHeM, rje 3to bo3mc»kho, pejieBaHTHtix qacTefi 



Othochtca k nynKTy Ng 



SU 1071990 A ("CEBMOPreOJTOraiT) 07.02.84 

SU 1045190 A ( 3 AIT A,D[HO - YKP AHHCKAJI rEOOM3HHECKA51 PA3BE- 
ROHHAH 3KCUEmUm) 30.09.83 

JP 52-018391 A (CHIYODA CHEM ENG & CONSTR CO LTD) 10.02.77, 
pecJ)epaT 

SU 972452 A ("COK)3MOPrEO") 07.11.82 

GB 2226886 A (EXXON PRODUCTION RESEARCH COMPANY) 11.07,1990 
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* Oco6tie KaTeropHH ccbinoHHbix aoKyMeHTOB: 
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"A" AOKyMeHT, onpeflejiflwmHH oowhh ypcmeHb tcxhhkh 
"E" 6ojiee paHHHii aoicyMeHT, ho onySjiHKOBaHHbiH Ha nary 
Me^yHapoflHoii no.aa*iH hjih noc/ie Hee 

"O" AOKyMCHT, OTHOCHHWHCH K yCTHOMy paCKpMTHK), 3KCHOHH- 
pOBaHHK) H T.fl. 

"P" AOKyMeHT, ony6jiHKOBaHHMH ,ao fla-rfci MeamyHapoflHOH no- 
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